Immunosuppression by gramicidin S of experimental autoimmune uveoretinitis, pinealitis and autoimmune encephalomyelitis.
Using an in vitro lymphocyte proliferation assay we screened several cyclic peptide antibiotics (bacitracin, oleandomycin, capreomycin, colistin, virginiamycin, and gramicidin S) for their immunosuppressive activity. Gramicidin S (GrS) was found to inhibit [3H]-thymidine incorporation into concanavalin A-stimulated and E coli lipopolysaccharide-stimulated lymphocytes. In vivo studies, experimental autoimmune uveoretinitis (EAU) and pinealitis were induced in female Lewis rats by immunization with bovine S-antigen and experimental autoimmune encephalomyelitis (EAE) were induced by immunization of rats with rat brain homogenates. GrS suppressed the onset of these inflammatory diseases at nontoxic concentrations. Evidence was obtained that GrS inhibits [3H]-thymidine incorporation into lymphocytes by preventing transport of the compound across the membrane. Since GrS binds to various cell membranes, GrS would suppress the proliferation of not only lymphocytes but also of other immune cells by modifying cell membrane properties. The present study indicates that a search for compounds which cause proper cell membrane modification should be a worthwhile strategy for development of immunosuppressive drugs.